The very first demonstration of ICLC presence in the heart had been reported by Hinescu and Popescu in 2005 [9]. Despite a series of papers that followed [10, [40] [41] [42] [43] showing the existence of ICLCs in various parts of the heart, more studies are certainly needed, especially using other techniques to substantiate independently the consistency of these findings. Therefore, the present study aims to investigate the nanometre details of ICLCs in human and rat myocardium using transmission (TEM) and scanning electron microscopy (SEM) as well as confocal laser scanning microscopy (CLSM). 
The abdominal aorta was cannulated and the right atrium was opened. After 
Human myocardium
We have investigated human myocardium from three donor hearts that for technical reasons were not used for heart transplantation. Specimens were either fixed in 4% freshly prepared paraformaldehyde, cryoprotected with 20% sucrose, quick-frozen in methylbutane at -130ЊC and stored at -80ЊC, or were fixed in 3% glutaraldehyde. The institutional Ethical Committee approved the study.
Transmission electron microscopy
Specimens pre-fixed in glutaraldehyde were post-fixed in 2% osmium tetroxide for 1 
hr. After dehydration in graded concentrations of alcohol and propylene oxide, they were embedded in Epon, following routine procedures. Semithin (1 m) sections were stained with toluidine blue and viewed in a Leica DM microscope (Wetzlar, Germany). Ultrathin sections were stained with uranyl acetate and lead citrate, and viewed and photographically recorded under a Philips CM 10 electron microscope (Eindhoven, The Netherlands) as described.

Scanning electron microscopy
Glutaraldehyde pre-fixed specimens were washed in 0.1 mmol natrium cacodylate buffer (pH 7.4 ) and immersed in 6 N NaOH for 10-15 min . at 60ЊC to digest collagen fibres and basement membrane as previously described [44] . The specimens were washed thoroughly in PBS and postfixed in 1% osmium tetroxide for 1 hr. They were finally dehydrated in graded concentrations of alcohol, dried by the tbutylalcohol freeze drying method, coated with gold using an ioncoater and examined in a Hitachi S-800 electron microscope as described previously [45] . Figure 3 shows some morphological characteristics details of ICLC processes. It is obvious (Fig. 3A) Fig. 6 with the bi-dimensional view of Fig. 5 . Another ICLC (Fig. 6) , upper left corner, is located parallel to cardiomiocytes and blood vessels. [10, 40] . Thus, we tested the presence of CD34 and vimentin antigens. The images of Fig. 7A [29] .
Immunohistochemistry and confocal laser scanning microscopy
Results
Figure 1 shows the general aspect ('silhouette') of a typical fusiform cell body with two very long (tens of micrometers) cytoplasmic prolongations placed between cardiomyocytes. Note the characteristic appearance of ICLC processes: unequal thickness,
. ICLC processes appear very thin with dilations (arrowheads). ICLC extensions are located in close vicinity with lymphocytes (L), nerves (N) and (presumably) fibroblasts (Fb). The inset shows a higher magnification image. filaments (asterisk) inside ICLC processes. (C) ICLCs (arrows) located in close vicinity of endothelial cells (EC). Cell-to-cell contacts of ICLCs are indicated with circles. Note the presence of the basal lamina (BL, arrowhead), which can occasionally be observed in ICLCs. (D) Higher magnification of the right part of (C) showing jonctional complexes (circle) between two ICLCs, indicated with arrows. BL -basal lamina. Cross-sectioned microtubules (mT) can be seen in ICLC processes.
Fig. 4 Digitally coloured electron micrograph of rat ventricular myocardium: a typical ICLCs (blue) with a long tortuous process and with uneven calibre (moniliform) in between two cardiomyocytes. ICLC prolongation is in the vicinity of a blood capillary; m -mitochondria, Z-Z band, RBC -red blood cell, E -endothelium. The circle indicates a dilation of the ICLC process, which contains
Fig. 7 (A) and (B) Usual immunocytochemistry of human left atrial myocardium. Some cells, with characteristic morphologic features for ICLCs, appear immunopositive for CD34 and vimentin. Mayer's haematolxylin counter-stain for nuclei. (C) Human left ventricular myocardium: CLSM of a vimentin positive ICLCs (green) with at least three processes (arrows). Nucleus is stained red with 7-aminoactinomycin D.
Figure 8 shows the images obtained by CLSM concerning the existence of c-kit
ϩ (Fig. 8A) [10] . Figure 9 [48] [49] [50] . Exosomes have diameters of only 30-100 nm [48] . Anyway, shedding microvesicles like those shown in Fig. 9 are no longer artefacts or 'little more than garbage bags', containing materials that cell needed to get rid of [48, 50] . [10, 22, 39, 40, 55] [50] .
or vimentin (Fig. 8B) cells in human left ventricle myocardium. However, Fig. 8C indicates that only a few cells (three to four) appear positive for both c-kit and vimentin, concomitantly. This confirms again our previous report about c-kit immunopositivity in rat ventricle
shows a typical bipolar ICLCs in the narrow space between three cardyomyocites. At least 24 shedding microvesicles (red arrows) budding from the plasma membrane of ICLCs are clearly visible. Such vesicles of about 200-400 nm were considered for a long time to be artefacts, but now are recognized as specific leptostructures that are distinct from the exosomes released upon exocytosis of multivesicular bodies
Fig. 8 Immunohistochemistry of human left ventricle myocardium; CLSM. (A) CD117/c-kit ϩ cells (green) with long cytoplasmic processes (indicated by arrows) indicated by arrows; myofibrils are stained bright-red with Alexa
633-phalloidin and nuclei are stained blue with DAPI. The arrowhead shows the nucleus of a c-kit ϩ cell. (B) Vimentin positive cells (green); myofibrils appear bright red, stained with Alexa 633-phalloidin and nuclei blue with DAPI (arrowhead). (C) Merged view of images (A) and (B) showing that c-kit signal (green) co-localizes with vimentin (red) resulting a yellow colour (arrows). Note that most of cells are only vimentin positive (red) and only a few are positive for both c-kit and vimentin. Myofibrils are pseudo-coloured in grey. The arrowhead indicates a nucleus (blue).
Fig. 9 Digitally coloured transmission electron micrograph: oblique section of human right atrial myocardium. An ICLC (blue) in between cardiomyocytes, but in proximity of a blood capillary (brownish) and a bundle of nerve fibres (green). The ICLC is shedding (micro)vesicles (violet) budding from the body of the ICLC and its processes (arrows). Z-Z bands; AG -atrial granules.
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Medium sized Small Prominent
ER
Extended smooth ER and few cisternae of rough ER
Smooth ER <1% of cell volume, and several cisternae of rough ER (~1-2%). ER is also located inside the cell processes at the level of their dilations (knobs) Smooth ER absent, but rough ER prominent (8-12% of cell volume)
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Thickness and Emergence
(2) ICLCs seem to be mechanoreceptors/transducers as previously discussed [40, 42] . This is mainly suggested by their extremely long cytoplasmic processes (tens up to hundreds micrometers; see Figs. 1, 3, 6 and 9 [42] and another group found c-kit ϩ cells in similar locations [37] .
Although, the mechanisms of atrial fibrilation are still the subject of controversies [58] , many authors favour 'the pulmonary vein wave' hypothesis [59] [60] [61] [62] [63] . Indeed, Anderson [64] [65, [73] [74] [75] .
In conclusion, instead of believing that fibroblasts are perhaps the most underestimated cell population in the heart [53] , we suggest that ICLCs are really neglected, although they might be key players in understanding cardiac (ultra-)structure-function relationships.
